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• Two diffraction Stations
– 13-ID-C in operation and the location 

for these measurements.
– 13-MB-C planned to start operation in 

1st Quarter 2004

Large KB mirrors High heat 
load mono.

Microprobe (Small 
KB mirrors)

ID – Line 
Diffractometer

High Pressure 
Science

Tomography 
and HP Studies

New Bending Magnet 
Diffraction Station

BM side deflecting 
Monochromator

• X-ray Optics
– ID line

Cryo Cooled Si 111
Large KB mirrors Demag ~ 10:1
Small KB mirrors Degmag ~500:1

– BM line
Side Deflecting monochromator
Vertical focusing mirror
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FWHM= 61.4 µm

RMS Slope Error = 1.2 µrad

f1 = 46.6 m, f2 = 4.28 m

θ = 2.5 mrad
Available Entrance 
Aperture = 2.5mm

Beam Height at Mirror
(Defined by Slits) = 1.7mm

Percentage of Horizontal 
Beam use = 74%

De-mag = 10.9

Source Size = 700 µm FWHM

Ideal focus = 64 µm

Horizontal Gain = 28

 GSECARS Double Focused 12.7 keV 
Undulator "A" Beam

Total Flux Density Gain = 1,232

Beam Height at Mirror (Defined 
by Source) = 2.3 mm FWHM

Total mirror length = 1.2 m
Optical Aperture = 1.0 m

• Image of double focused 12.7 keV 
Undulator “A” beam: 61.4 µm wide 
by 13.4 µm tall.  

• About 74% of the full undulator 
harmonic is included in the focused 
beam (~1013 photons/s).
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General Purpose Diffractometer 2+2+Kappa 
(CARS – Newport Collaboration)

Open sample cradle, capable of supporting 
large sample environments weighting up to 
10kg. 

• High temperature furnace.
• Liquid solid environment cells.
• Closed loop refrigerator.
• Diamond Anvil Cell (DAC)
• High power liquid He and LN2 cryostat
• Small UHV Chamber with 

Hemispherical Be window

Sample Environment

Detector Arm

Entrance Flight Path
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1. Center a small visible light scattering source on rotation 
circle.

2. Illuminate the ball with a laser so that the laser 
3. With the detector in place adjust pitch and yaw 
4. Have direct beam to strike one of the elements. 
5. Cover the AmpTeK detector with a Pb stop and glue to 

the front of this stop a phosphor screen.
6. Set to  backscatter engergy: 

E[keV] = 1.14146*sqrt(h^2+k^2+l^2).  The Si 660 
reflection 9.6856 keV.

7. Work at least 2 deg off of 180 deg  the Bragg condition 
is approximately 1.5eV higher.

8. Center the scatter source on the rotation axis (thin glass 
fiber.)

9. Move the detector arm to 10 deg two theta, then yaw 
every elementtip (turns them off.)

10. One by one tip each back and optimize pitch and yaw, do 
an energy scan.

11. Tip yaw back on all detectors (turn them on) should have 
six times the intensity of an individual element.

Setup for the Linear Six Element Inelastic X-ray Detector
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Boron K-edge
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Nitrogen K-edge 
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O - K edge
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